Introduction
Serious cognitive dysfunctions in AD patients result from disruptions of neural circuitry due to failure in coordinated development of neural processes provoked by pathological events at the intra-and extracellular brain levels. [1] [2] [3] One of the key factors playing a role in this pathology is a defect in amyloid precursor protein excretion. [1] [2] [3] Excessive accumulation of amyloid beta in the brain is accompanied by the formation of plaques around the nerve cells. Noticeably, pathological processes develop not only in the intracellular matrix but also inside the neurons: it was shown that the content of microtubule-associated tau protein extremely increases in AD patients causing interruption of normal neural networks activity. 1, 2 Based on these data, scientists and physicians are trying nano-and immunotherapy, anti-inflammatory and neuroprotective drugs along with removal of amyloids and tau protein excess off the brain, but no relief in brain's activity is observed.
1,2
One possible reason of the inefficacy of the current therapies is the absence of effective diagnostics at early stages. As a consequence, the therapeutic procedures start too late, when the pathological process is irreversible, and significant amount of central neurons has been already lost. 2 This explanation of course does not downgrade the frustration of physicians and patients. What can we suggest regarding the issue? No doubt, it is advisable to go on searching for early markers of neurodegenerative processes and investigation of their underlying mechanisms. At the same time it would be reasonable to implement some new therapies promoting the replenishment of neurons.
1-9
We are not the first who pay attention to SC as a promising way of anti-AD therapy. PubMed search for "stem cell Alzheimer's disease" on May-06-2018 returned 1839 scientific articles, most of them published within the recent years. However, we have to note that almost all the authors try to use systemic (mainly intravascular), [2] [3] [4] 9 and intracerebral 8 ways of SC administration in their experiments. Unfortunately, these methods of SC administration have low efficacy when applied to the patients with various brain diseases. In the cases of systemic injection, SC fail to pass the blood-brain barrier, which reduces their migration to the injured brain regions. Therefore, we suggest local administration of MSC into submucosa of nasal cavity allowing their natural perineural migration to the target regions. 6, 10, 11 In this context, a wide range of different methods of cell therapy should be tested: embryonic SC, induced pluripotent SC, MSC-all these cells have positive potential in the treatment of patients with AD.
2,7,9,12 Positive effect of SC's neurotrophic function is well known: they release cytokines, growth factors and other signaling molecules (BDNF, NGF, IGF-1, VEGF) in damaged brain regions. 1, 3, 5, 6 A number of authors suggests that these trophic factors released by SC in the impaired areas can stimulate the reparative mechanisms.
1,3,5,6,9 Some promising results have been received in the studies using animal AD models; these experiments demonstrated the ability of SC to differentiate into various types of neuronal and glial cells. 7, 9, 12 As was mentioned above, the search of biological markers allowing early AD diagnosis is also of critical importance. For example, AD is associated with the diffuse interruption of acetylcholinesterase synthesis in occipital and frontal brain regions. A very similar phenomenon was detected after the destruction of olfactory bulbs cells in experiments on Wistar rats. Noticeably, this was accompanied by the lowering of visual perception, decrease of olfactory sensitivity to irritating smells, and impairment of memory performance in Morris water maze tests. 13 Interestingly, the pool of SC located at the area of olfactory bulbs is involved in post-stroke recovery of brain functions. 10, 11 Altogether, this gives an idea that such parameters as visual perception, olfactory sensitivity and memory, although far not specific, might be used to detect the early degenerative changes in the CNS of the potential AD patients.
Nevertheless, several issues in the field of diagnostics and treatment of AD are still waiting to be verified and resolved in order for SC therapy to become viable for patients. Viability of this technique for therapy of AD requires thorough experimental verification in order to conclude on real effectiveness of intranasal perineural migration of MSC in clinical practice.
